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Suggested Program Design Strategies for Consideration by the California Energy 

Commission re. the AB 118 Program and Related EV Ecosystem Investments 
 

Accelerating EV and EVSE Adoption in Multi-Unit Residential Properties and 

Accelerating School Bus Fleet Electrification with Vehicle-To-Grid Integration  
 

Submitted by the EV Alliance  
 

in collaboration with Powertree Services Inc. and Highland Electric Transportation 

 

The following information is provided to the California Energy Commission to inform future 
program design and resource allocation to address two leading opportunities for accelerating 
the pace of transportation electrification in California. This input focuses on two areas of special 
need and great opportunity within the state
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http://energycenter.org/clean-vehicle-rebate-project/vehicle-owner-survey/feb-2014-survey
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close to the cost of gasoline on a per-mile basis, despite the relative inconvenience. While 
DCFC through-put will be enhanced when combined with the faster charging capabilities of the 
most recent high-end vehicles, it is important to note that: a) the public DCFC port-to-vehicle 
ratio is not catching up to vehicle deployment at a rapid rate, and; b) most existing vehicles 
cannot charge at the higher speeds (150kW+) in any case.  
 
1.3. MUD Charging Investments Will Yield Substantial Increases in EV Ownership: Given 

the realities described above, we believe that the state must work closely with key market actors 
to define a new approach to build out residential MUD charging that unlocks this 
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more cost-efficient EVSE access per apartment or vehicle compared to other residential 
approaches, while delivering a faster charging experience. For example, a typical MUD property 
in San Francisco has approximately 25 apartments with an average of 1.4 vehicles per 
apartment.  Under current laws (AB 2565) a single installation can cost $375 for permits, $1500 
for electrical work, and $700 to $3500 per single-port EVSE 
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1.6. Shared Use EVSE Efficiency Compares Favorably to Utility MUD Programs: The 

following table shows the reported success of different MUD focused efforts in California as 
reported by SCE and PG&E to the CPUC in their most recent quarterly filings. This approach is 
compared with recent deployments by Powertree in a shared use deployment in San Francisco, 
which was supported by a combination of $9.4 million in investor funding and a $500,000 CEC 
grant. 
 

PG&E SCE Powertree

Vehicles Served 1 1 10

Shared Y/N N N Y

Operating Costs Covered for Host? N N Y

Cost per Apartment Enabled 13,500$             13,731$               690$                

Cost per vehicle at 17% EV penetration            
(5 MM Evs) 13,500$        13,731$         2,058$        

Ratio to Powertree 6 : 1 6 : 1 1 : 1

17% chosen as 5 million/28 million residential vehicles EV penetration to CA car fleet

Apartments Supported in Pilots -                35                   14,487         

MUD Project Costs Comparison

 
See footnote 1 below. 
 

As commented in other filings, Utility programs, while well funded, have been poorly received by 
MUD owners due to flaws in program design   These include a focus on charge port deployment 
counts based on a 1:1 model of chargers to EVs, which leaves MUD owners and drivers 
vulnerable to stranded asset problems due to the well-documented churn in occupancy. Further, 
utility programs have been significantly non-responsive to property owner business concerns 
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of a larger MUD building 
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This chart shows % probability of utilization for a charger if the EVSE is dedicated to a single apartment. 

 

1.8. Impact of EVSE Sharing in Diverse Market Segments:  The table below shows the 

impact of sharing in different market segments.  The property size churn constraint is eliminated 
as EV adoption increases.  Figures above 100% show expected level of multiple vehicles per 
multi-family residential charging location, e.g., 582% = 5.82 vehicles using a single EVSE as 
their home base for charging. 
 

 
 

This chart show s impact of sharing in different market segments.  Property size churn constraint is eliminated as full area market 
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1.9. Proposed CEC Funding Design to Encourage Shared Charging in MUD Settings: As 

noted above, shared charging is substantially more economical as a strategy to enable and 
sustain more EV purchases in the MUD segment. However, there remain several key 
challenges to operationalizing this strategy, each of which could be mitigated by appropriate 
program design by the CEC (and allied utilities). These include:  
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- Eligible costs would include: 

o Site host outreach and sales costs  

o Legal fees, study fees, permit fees, certification costs (if required) and 
contract development 

o Site survey and preliminary engineering -- including any data collection, 
analysis, and electrical/construction estimates  

o Reservation and finance security costs (letters of credit, rebate reservation 
deposits, credit checks, etc. 
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SECTION 2:  Program Design for Accelerating Deployment of V2G Enabled School Buses 
 
2.1. Moving from Pilot Projects to Commercial Scale: The California Energy Commission 
and CARB have acknowledged the importance of accelerated development of the commercial 
Vehicle-Grid-Integration (VGI) ecosystem, as articulated in the first VGI Roadmap, now being 
updated through the VGI Working Group. Analyses by NREL and LBNL presented at recent VGI 
workshops sponsored by the CEC have illustrated the very substantial grid benefit provided not 
only by managed charging, but specifically by V2G enabled vehicles capable of discharging 
stored energy from batteries back to the grid. However, until very recently, few EVs have been 
factory-enabled for V2G operation, and the numerous V2G pilot projects sponsored by the CEC 
have focused on customized and/or very low-volume niche vehicles, as in the case of the Los 
Angeles Air Force Base project. Because of the customization involved, many of these projects 
did not demonstrate commercial scalability. Clearly, the next phase of CEC investment should 
be focused on ensuring that the lessons learned from VGI projects to date are leveraged to 
enable rapid commercial scaling of viable V2G use cases.  

2.2. Focusing on Electric School Buses as the Best Initial V2G Use Case: V2G enabled 

school buses have long been considered the best use case for initial V2G deployment, owing to 
the long depot dwell times of school buses and the fact that most buses are entirely out of 
passenger service on weekends and in the summer. EV Alliance advocated strongly with the 
CEC Prop 39 electric school bus program team to ensure that all buses supported with CEC 
funds would be V2G enabled at reasonable cost. It now appears that the incremental cost of the 
V2G enabled buses appears to be well within the cost parameters required to provide a net 
economic benefit to school bus operators and Load Serving Entities. 

2.3. Program Design Suggestions to Ensure Market Scalability: Over the past year, EV 

Alliance has been assessing key barriers to and opportunities for rapid development of the V2G 
electric school bus ecosystem. We have been in dialogue with a number of relevant 
stakeholders, including school bus OEMs (e.g., Bluebird, Thomas/Proterra, etc.), school bus 
dealers (A-Z, Creative Bus Sales, etc.) infrastructure as a service providers (Amply, InCharge, 
Highland Electric Transportation), School Districts (Twin Rivers et. al.), project developers 
(Clinton Global Initiative V2G School Bus Project, Terra Verde Energy), V2G systems 
integrators (Nuuve, Kisensum / Chargepoint), research institutions (LBNL, EPRI, E3), and e-
fleet analytics companies (eletriphi and others). Our takeaway is that the following key 
challenges must be met to effectively accelerate the VGI ecosystem for E-School Buses. 
Further, we belive that CEC could be instrumental in developing relevant solutions to these 
barriers, through an integrated set of market acceleration initiatives, summarized below. 

Challenge Proposed CEC Program Strategy 

V2G Capable EVSE 
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V2G Fleet & VGI Management Software 
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V2G School Bus Market Acceleration Initiative: Too 

often, the complex process of accelerating market uptake of 
advanced technologies is left to 
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development of a robust V2G ecosystem, beginning with the exceptionally well-suited electric 
school bus use case. Accelerated deployment of V2G school buses will in turn encourage V2G 
enablement and grid integration of other medium- and heavy duty vehicles, and ultimately light 
duty vehicles. The cumulative value of enabling EVs as a grid asset can soon reach into the 
billions of dollars, as projected by NREL and LBNL. However, to realize these values in the 
near-term, a robust market transformation initiative of the scale described herein is essential.  

 

 

 

 

 
 

Contacts 

For more information on these concepts, please contact:  

Richard Schorske, Executive Director, EV Alliance and ZNE Alliance, richards@znealliance.net, 415 310-

2407 (overall program concept) 

Stacey Reineccius, CEO, Powertree Services Inc., ceo@electrictrees.com, 415-235-5094 (MUD focus)  

Duncan McIntyre, CEO, Highland Electric Transportation, dmcintyre@highlandet.com   (V2G School Bus 

focus) 

mailto:richards@znealliance.net
mailto:ceo@electrictrees.com
mailto:dmcintyre@highlandet.com
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Appendix 1:  Cost Effectiveness Metrics for MUD Program Development 

 

New cost effectiveness metrics have been referenced in the Clean Transportation Plan and 
other CEC reports, and we would like to add some detail on suggestions regarding the ongoing 
refinement of these metrics. Currently the EV industry and policymakers are generally 
measuring EV infrastructure in terms of cost per port deployed. However, that is a misleading 
measure and ultimately can lead to wasteful investments.  Measuring ports alone assumes a 
one car to one charger linkage, which does not reflect the real potential for sharing of scarce 
charging resources. One port, if managed correctly, can serve multiple vehicles, as in the case 
of DC chargers, and many workplace and commercial chargers, as well as shared MUD 
chargers. This can have an impact on the anticipated costs and related infrastructure budget 
needed. 

A better metric to target is EVs enabled for charging 
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For example, a 3.4 KW would be a factor of 33%.  A 9.6KW would be (46%+33%) = 79% 
and a over 11.5KW would be 100%. 

So we see a ranking as follows assuming max 19.2KW for AC with 6 vehicles per stall and a 
single stall: 

Category 
Cost effectiveness Ranking 

(higher is better) 

DC CHAdeMO                                           0.47  

Single Family/Non-Shared MUD                                           1.00  

DC CH+CCS                                           1.90  

DC TSLA SC                                           4.17  

MUD Shared                                           6.00  
 

The formula for cost effectiveness is: 

Number of Vehicles per Stall x Number of Stalls x (market share of DC charger type or 

rate of charge adjusted AC market share) = Cost Effectiveness Score 

We recommend that investments be guided toward locations that yield the most vehicles 

enabled instead of just the most ports 




